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Scaling analysis of natural
convection boundary layers
Application to attic space
The natural convection thermal boundary layer adjacent to an inclined flat
plate and inclined walls of an attic space subject to instantaneous and
ramp heating and cooling is investigated. A scaling analysis has been
performed to describe the flow behaviour and heat transfer. Major scales
quantifying the flow velocity, flow development time, heat transfer and
the thermal and viscous boundary layer thicknesses at different stages of
the flow development are established. Scaling relations of heating-up and
cooling-down times and heat transfer rates have also been reported for
the case of attic space. The scaling relations have been verified by
numerical simulations over a wide range of parameters. Further, a periodic
temperature boundary condition is also considered to show the flow
features in the attic space over diurnal cycles.
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